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Time Cut
Immense.

Engineers,

End of Isolation of
Southern Hemisphere
.Seen When System Is
Complete and Transit

Business GGains Bound
to Follow—Yankee

and Capital Dominant
Factorsinthe Building

eeded for the 10,000 Mile Pan-

ap—

in Half—

Social and

- Materials

By ROBERT G. SKERRETT,

HE Pan-American Rallroad is
T ro longer & mere potantiality;

It Ia all but & fact, Unless the
signs mislead It won't be a great whils
now Lefore we can travel entirely by
rall from New York to Buenos Ayres,
about 10,000 miles. Rallroad bullders
hnave been decidedly busy in South
america during the last few years, and
month by month they have been ex-
panding the steol grid which is stead-
fly unifying the rapld transit of our
neighbor continent.

Kindred activities have bheen under
way or are about to begin through
parts of Central America, and Mexico
in doing her share to amplify <railroad
facilities between the United States
and the mouthern hemisphere. The
probiem s not &0 much lo run new
long stretches of ralls as It is to create
comparatively short wsectlons which
sha!l connect In one enormous system
ihe ralironds of all three Americas
At present, by the best steamers, it
takes twentyv-flve days 1o make the
run from New York to Buenos Ayres.
By rall It I8 promised that the dls-
tance can be covered In fifteen.

Intercommunication of this sort
must increase tremendously the tide
of social and business Intercourse Le=
tween North and South America and
At tha same time add proportionatsly
to the volume of our trads exchanges.
Politically it must prove of the utmost
importance, for it would do away in
very large measure with the isolation
whith haas heretofore existed in tne
main because of our geographical sep-
aration and the fact that water routes

alone made It possible for us to reach |

ons another,

Elx years ago Theodore Rooseveltl
maid in o de Janelro:

“The relations of tne northern and |
the weatern |

routhern continents of
hemiaphers are certain to  beoome
mnch closer In the future through the
Panama Canal and otherwise. 1 be-
li=ws that as the nineteenth was the
century of North America, so will tha

iwentieth be the century of South
America.”
U, 5 Piaying n Great Part,

Certain it is that in the last four
Yeara our trade relations with Latin
America hayes developed to an aston-
Ishing degree; and it Is equally true
‘hat Amerlcan capital and engineering
nterprise are plaving a conspicuous
tart in the expansion of the rallways
to'h in Central and South America.

it Latin neighbors have learned to

nOW us better and are Tar more eager
for our wares than heretofore. In
v direction where tims counts it
lnin thgt all of us in this hem-
ere have much to guin by promot-
ing rapid Intercommunication,

The Pan-Amaerican rallway, then, is
somithing that profoundly concerns
the pecple of the United States; and
©ir pressnt and prospactive economic
proviems add just so much welght o
the argumenta heretofore made in ad-
‘orating this traMo bond between the
coptinents.  Finally there is the mill-
Tary mapect of the subject. One does
net have tn be an expert to realize the
ratemic guin to the common defence
rorm an all land route by which troopa
© either continent could be rapldly
moved north or south,

Hroadly, the line to be followed by
the Pun-American rallway will be any
of the existing United States rallroad
routes down to the Mexican border:
thesn routes, as ia well known, reach
from the Canadian boundary and cover
country from east to west. From
Mixico the Pan-American system. will
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ants Central America, cross the
Sthmius of Panama, spanning the
aAnAl an

{ then enter Houth America
ymbian frontiar, The schame
" in traverss the highlands of Colom-
WA Equador, Peru and Bollvia, de-
ferding In Bolivia to the Argentine
torder, and continulng from there on

at the ol

to Buenos Ayres and the eastern coast
of Bouth Amerieca,

At the present tims thers (s consid.
arable construction yet to be done
through the mountains of Eouador and

Colombla, and there remain a numbes

of connecting Ilinks to be bullt in Cen-
tral America, Ewven so, work on any
of thess can be pushsd mush faster
than was possible a few years back,
simply becauss we have pawer and
more afficient technioal means at our
disposal, and our eonstructors Aare
winér and more canatile, owing to thelr
recent omergency sxperisnes,
Bullding and exteading rallroads In
South Amarica are not novel preblems
for our rallrond engineers. Homa of
the finest and most spectacular work
of the kind done on that continent
has been done by Americans, That
we have not stood out consplcuousty,
#o far as publicity s concernsd, has
bosn dus to the fact that Eurepean
capital has pretly generally pre-
dominated. 1In other wards, we have
econtributed the angineering akill, but
Buropeen bondholders have had the
glory, We have much ts gain by fou-
tering the sxpanalon of Routh Amer-
lcas ruliroads and especially in fund-
Ing the completion of the Pan-Amer-

International Train from
a‘ugi_loa‘ﬁdmc to Santiago on
e Trang Andean. R,

. —

America. We shall be able to reach
thosa regions by way of the Guif of
Mexico, the Caribbean Bea and the
Panama Canal. This water route is
& good deal shorter than the trans-
atlantic runa to the same objectives,
and this advantage should be made to
count in our favor and to increase the
likellhood of American steel mills,
jocomotive workes, car bullding works,
&c., getting the cream of this busi-
ness,

And now let ua mee what is being
done toward the consummation of the
Pan-American Rallway project. A few
weeks ago 't was reported that con-
struction work would be started very
shortly on a rallway connecting Mer-
ida, capital of Yucatan, with Mexico
elty. The road !s to run through the
wouthern part of Yucatan, traverse
the Hiates of Campeche and Tabasco,
ard then effect junction with the Pan<
| American route at Sunta Lucrecla in

T '_Li for grhir.,
SP°: O-‘.f‘l:t cq..n;f' Entrsc R

ios.

| the State of Vera Crux.  From Santa

| Lacrecla an existing line runa south

1 0

Grain elevators at
railroad Term: 5

Bahia Blanca.
pe

|

lcan system. There may be no sentl- |

meni in business, but theres is cordial
Interest where dollars and benefits are
of mutual concern. .
We liave bheen uccustomed for years
to Judge our national prosperity by
the +iutus of the steel Industry. Steel
of all sorts is needed In the construce
ton and equlipping of rallroads. The
raliroads of South and Central Amer-
lea, bullt, bullding and projected, offer
us opportunities to furnish

quantities of structural materials,

machinery and rolling stock. The fleld |

now open to us is Infinitely wider
than it has ever been before, and this
principally because reconstruction in
Europe Is golng to glve our commer-
clal rivals across the Atlantic so much
to do at home that their steel mills,
&c., will be keplL busy on !mmediate
domestic needs. [Furlher, If we are
wine and make the most of our ship-
ping. It wlill be practicable for us to
deliver raliroad materials In South and
Central America quicker and cheaper
than our European competitors.

As has already been outlined, most
of the new work that will have to be
done to complete the Pan-American
system will be in Central] America and
along the western mountains of Houth

Immenge
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The United Sta.u

has rail connections¥ ™
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Mexico.
The solid black line
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branch of the Yeruvian Government
which has supervision over all public
works, is actively enguged In the study |
and advancement of several rallway
projects which are to connect the
mineral reglon of the PeruVian Andes
with both the coast and the rich agri-
cultural ecountry which extends over|
the eastern mlope of the Andes from|
an altitude of 10,000 fect and down |
into & vast prairie, where climate ll‘ld'
soil are ideal for the ralsing of -:ntt]al
and the growing of wheat and barley.
This Is the proposed longitudinal rall-
way for northern Peru.

In studies made years ago for the
line of the Pan-American Rallway It
was found that the international steam
road would enter Bolivia over the route
of the present La Quiaca-Tupiza royts, |
wpuld follow the Bouthorn Rallway of |
Peru from the shores of Titicaca to a |
point between Jullaca and Cuzco, and
from there would run tirough a rough
bhut fertile eountry to Ayacucho and on
to Huancayo, Here It would be linked

roady; and projects are In hand which
In e course of the next faw vears
will add some hundreds of miles more.
One of the schemes In to sxtend the
Potowsi-Sucrs road from Suecre, which
Is the capital of Bolivia, on to Puerto
Buarez on the Paraguay River and di-
rectly ooposite Corumba, Brazil, to
which | ort Brazilinn Government
is bullding rallroad. The length of

e

and Chile to Valparalso may yet give
us & through rall run from the Panama
Canal to Buenos Ayres.

Heretofore railroading In  South
America has been greatly hampered by
lack of coal. most of this fuel being
imported and costing from $10 to $12
a ton dellvered. But now both anthra-
cite and bltuminous coal have been
discovered |n South America, and some

the Bucre-P.isrto Buarex run s be-
tween 425 and 460 miles, The routs
has been In the maln surveyed and It
fa estimated that construction wlll|
cost a llttle over §10,000,000,

! ment

New Transcontinental Route.

With the completion of these pros
posed lines, there will be provided a
through transcontinental route frum|
the Pacific coast sither at Mollendo, |
Peru, or Antofagasta, Chile, to Rio de
Janeiro. The rall distance will be ap-|
proximately 1,900 mlies. To-day Rin
ran reach the Pacific coast by rall |
only by running south and connect-
ing with certaln of the Argentine
lines.

In Chile the backhone of the whole
steam traMoe system s the lnnmmdinull
rallway, ‘'whicly when completed will
run for nearly the whole length of |
the country, 2.200 miles from Arica
on the north to Puerto Montl on the
south, At the pressnt time there in ul

| break in this system hetween Plumml
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Car Ferry, EntreRios Railway. It makes
to the Pacific coust of Mexico and) Nicaragua there )2 a rullway. From
thence down into Guatemwls, whers | that polnt on to the PPanama Cinal

it jolng a line controlled by American
lfrult interests, [
The latter runs generully parallel | proposed Pan-American system,
with the Guatemaslan coast, but stops| Surveys have been made, however,
some little distance from the Guate-|to cover this sectlon, and pluns are
muln-Balvador boundary, There are | already drawn up for the extension
two short llnes in Salvador, but they | south from the Canal Into Colombla
are not jolned; therefors the country | und thence nlong the western slde of
cannot yet be spanned east to west | South Amerlcn down to the northern
by rall, From San Migue!, Balvador, | lIm!ts of the growing systems of steam
to Corinte, Nicaragua, there s an- | trunsportation in Ecuador and Peru.
other gap, but from Corinto te Lake | To-day Ecuador |s not traversed north

practically nothing has yet been bullt

—e—

and south for more than half its
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transatlantic liners
survived the long and
us U-boat warfare are

Row Hing into port minus the fan-
"800 dazele paint used to deceive the
fiernin undersea ralders. The French
Aner. Lorralne, on a recent trip, was
tEe Arst 1o wrrive without it. As she
#ltamed up the bay, with her funnels
Peinted thin oldtime red, with deck-
OUNBR. W)

« and hull black, it seemed

" Wafaring men that the war must

Ingsed 1o OV er.

The Treneh liners and the White

and Cunard boats were among Lhe

=tla

;'_”'- {0 be taken in hand by the camou-
“‘L"! artists Long after the Arablo
AR

AF wunk the big White Star boats
Wi Kept in their ususl paint, with no
ut disguise. And not untfl
LNrestricted wuhmarine war was de-
lid the American liners take
iRe of gray paint, and then of
et camowfiage, which consisted
I’- Pk dabe on a fleld of LUght gray,
% Mehi, indeed, from waterline to
Tinstnead

During the last elghteen months of

LIET,

Clareg
ROGVARLS
"

ele

ne Camou

the war virtually all vessels of the bels
ligerent nations, even down to the
emall coastwise boats, were wearing
camouflage, which In many Instances
had proved effective. Under certaln
conditions of Mght it was very decep-
tive. Also, If the U-boat was running
submerged, with an ofMicer watching
through the periscope, the prismatic
effect of the coloring often decelved
the raider and interfered with the alm-
Ing of a torpedo., (With water or spray
on the lens camouflage was doubly
valuable,

There was no camouflage which
was wholly effective or made ships In-
visible In good weather conditions.
The chances were always In favor of
the U-bout discovering the presence
of a liner within a resnsonable dis-
tance

Thera was no diagulsing the thud-
ding of the propellers which could be
heard for miles by the U-boat's mli-
crophone, And a coal buming vessel,
an most of the big ships are, was at
a double disadvantage. The long black
telitale plume mus. go up at inter-
vals and It could be scen n great (i=-
tance on a clesr day.

“Oil s the best camoufiuge,'
marked a Britiah sea Captain,

re-
He

ﬁage Passi

S .,

g Fast
| meant that oll burning vessels were
. not betruyed by smoke,

The frst case of camouflage seen in
| this port after the outbreak of the
| great war was that of the Cunard
liner Laconia, sunk long afterward off
the south const of Ireland by a Cer-
man torpedo. But hors was camou-
Aage of a special kind. In August,
| 1914, the Laconin brought nearly 1,900
American refugees from Liverpool to
New York.

After leaving port westbound, Capt,
Irvine, her commander, gave orders
to dlaguise the ship so that she would
not be recognizable to the German
surface ralders then at large. The
Laconin was repainted at nsea, and
when she arrived here was to all in-
tenta and purposes a duplicate of the
Bcandinavien-American liner Fred-
erik VIII. The lowar parts of her fun.
nels had been painted biack, leaving
' red band, Her supersiructure was
conted with brown,
| U-boat operations had not been be-
Fun at that time. It was not until
'October of that year that the out-
ward hound African llner Falvhaiwns
| sunk with large lons of life. This was
the first of the long list of cutrages
on padsenger vesals.

. breadth By rall, and rallway bullding
has not as yét made notable progress
there except In the Guayagull-Quito
road, which was finished In 1008, H»
construction, materials and operation
béing American. This line has a total
lsngth of 286 miles, and In redching
Quito e¢limbs to & helght of 11,841 feet.

Rallroading In Poru may be counted
on to thrill the moat phlegmatic. The
physical coharacter of the country,
with its high mountaln system par-
ullel- to the «coast along (ts entire
length, has made rallway construction
bath costly and extremely difficult in
many Instances. Most of the lines are
ehort, running from the coast to the
Anden or for moderate distances north
and south, bhut n two nolable cases
the mountalns have been olimbed and
connectlons made with the interior
plateau lying between the east and
wesl ranges of the Andes. These ex-
ceptions are the Peruvian Central
Rallway and the Bouthern Rallway of
Peru, and Americans may rightly ba
proud of such engineering accomplish-
ments,

The Peruvian Central Rallway,
which has the distinction of being the
highest and most remarkable line In
the world, was partly constructed forty
odd years ago by Henry Meiggs, an
American, The mam Ui extends
from Callao, on the coast, up to Lima
and thence to Oroya, branching north
from Lhere o Cerro de J"asco and. also
' i

that could e considered a part of llla‘

& run of 50 mailes

fur & longer run io
The Callno-Orova section
distance of

swinging south
Husancayo
in the rather short
miles reaches the great
15,680 feet at Galera Tunnel, cut right
through the continental daivide A
branch ten mliles long extends from
Ticlio to the mines at Morococha, this
spur attaining an altitude of 15,8685
feet above sen level, the highest point
yet ¢limbed by any rallroad in ex-
Istence,

| One Here lias U0 Tunnels.

On the Peruvian Central line are
| mixty-fiye tunfels and -ssty-sove
bridges, many of which are marvels of
conatruction. The longest of the
|Lrld;na has o span of 6756 feet, and
crosses a ravine 300 feet above |is
| bottom. Nearly all the rolling stock
18 American. The locomotives burn
|ull. the product of Peruvian wells,

A line of almost equal Importance |s
that from Mollende to IMuno, on lake

ships there and carries a large share
of Rolivia’s commerce to and from the
Pacific coast. This is the Bouthern
Rallway, alwo the product of the
| genius of Henry Melggs, who planned
bll and constructed part of It. It was
completed by Henry Thorndyke, an-
other Ameri The Southern, after
fifteen mlles along the seashore on
flat coastal country, begins its tre-
mendous climb. At a distance of 107
miles from Mollendo, Arequipa |x
reached .at an altitude of 7650 feet.
Crucero Alto, the highest point along
the route (14,888 feet), 15 117 miles Lie-
yond Arequipa, and thence the line
descenda gradually to Puno, 12,635
feet.

The tolal distande from Mollendo tn
Puno Is 816 mllea. At the southern
lend of Lake Titicaca in Guaqul, which
| 18 connected by rall with La Paz, the
northwest terminal of the lne jrun.
ning southward through
the Argentine,

The Department of Fomento, that

o

108 |
altitude of |

Titicaca, which connects with steam- |

Bollvia into |

i iLh the 1'--[\122 Raltway of Peru aml
the road of the Cerro de Pasco T™ipper
Corporation, reaching ihe const at
Callao; or proceeding northiward over
the Central Andean reglon of lankes
and mountalnz (a highly mineralized
urea) and through the lower mn.--,.r
in the Callejon de Huaylas to the hils-
|taric Inca eaplital of Cajamarca, reach-
Ing the seubourd by a short spur sl
the Bay of Chimbote

At present Peru s engaged In
extension of the Central Rallway be-

the !

and Chara, just south of Arica. ﬁncl
of thea most prominent lines Is the
Antofagnstn  and Bollvia rallway
which runa between [a Pez and the
Pacific coart @nd covers a distance of |

718 miles. ‘Ihis roud is one of the
best maneged and most profiiable in
South Americw. The up run from An-
tofagasta to La Paz talkes forty -three
hours; the down trip I8 three hours
shorter. La Puz i= also linked with
the seacopst Ly the compuiratively
short run of 2E1 miles to the port of
Arlcu,

Probully the most intetesting of the
transxcontnentul lnes of Soulh Amer-
i In that running from  Valparalio,
Chile, pp through the Andes, then
dewn  Into  Argentina  and on o
Biuenos Aires The mouniain sectlon
of this rallway climbs 1o an aititude
| ™1 0.600 fert nbove sen fatel pndenti-
morous tunnels through parts of the

mountains make It porsible to pass the
Andes in wintar It 18 not unlikeiy
thét a constal rallrond running gener-
ally parallel with the western
af South America down through

slhior:
Peru

Five Known

of these deposits, which are extensive,
have been somewhat worked, Coal has
been found In Colombla, Ecouador,

| Peru and Chile, and further utilization

depends principally upon the develop-
of rallroads to make the fuel
more accesgible. Both in Chile and
Peru oll is burned for steam raising
purposes, and Peru can hoast of four
0!l fleldn which yield petroleum of ex«
cellent  quality; no  inconsiderable
quantity being exported to California.

Unlike general conditions among our
ranilroads, which have a standard
gauge, the lines In South America vary
materinlly iz this respect. Even in the
Argentine, probably the moal progres.
sive of the South AmeMcan republics,
thers are three gauges, broad, medium
and narrow, This meany that at every
point where lines of dissimilar gauges
are joined In the Pan-American route
travellers will have to change cars and
freight must be discharged and re-
londed. Not only that. but it is not
practicable for the narrow gauge &n-
gines to make the apeeds that are pose-
sible on broad gauge roads. In fact
the Government regulatinns specify
that the speed of passenger service on
the broad and medium gauge lines shall
not exceed 434 miles an hour, and vn
the narrow gauge roads the maximum
velocity is 81 miles an hour. The Cen=
tral Argentine Rallway runs a train
of all Pullman cars dally betweem
iBuenm Ayres and Rosario, 150 miies
away, in 4 hours 50 minutes.

| Wide Opportunity Iin Brasil.

| As a fleld for development Brazil
offars  wonderful opportunities In
| fact Brazii's future (& very much bound
up with her vallroad expansion. With
an area of over 5,000,000 square kilo-
metres, or more than 45 per cent. of
the totnl area of South America, Rrazil
now hins leas than 16,700 miles of rall-
nave in operation. "With a territory
and a population nearly three times as
great as those of thie Argentine, Brarnil
has only about three-fourths of the
rallrosd milenge of the former, The
| present papulated district of Brazil Is
|l(‘.‘ll-‘l'!_\' more than & mere fringe ex-
tending fram one and aof the long sea-
board to the other, butl the distribution
of her peaple 18 slowly widening as tha
development of the country penetrates
ybeyond the mountain barrier further
‘and further townrd the interiors of the
more productive of her coastal States
Fxtenslon of her rallronds s impers -
tive it Brasil Is to make tlie most aof
lier natural riches, Heretofors she has
heen A good market for American rall-
puppliea and has been common’y
found Kindly disposed toward Ameri-
can goods
In the fieid of clectrival
Bouth America offers us a splendid
| ehening purtieularly so  In thoms
reglons wherse mountuin streams lend
themselves to hydro-electric develop-
| ments. Indeed, Bouth America will
| oon  be fully aroused to the desir-
abillty of moking the most of her
| abundant water power resources, this
quite apart from her wealth of fuel
| now awalting exploiiation: #nd what
!i-ur great  electrical concerns have
| done should make all the paster
| fur them 1o obtuin profitable recogpgl
| tign  there, Already  some of e
Bouth Americayl rallroads have slec-
trie tractlon, and It A matter
of 4 comparstively time liaf
| thie will be largely amplifie’
Burely the Pan-Amerlcan Tmllway
nger to be looked upon na a
dream, une given suhstancee only
th future, It |8 o project
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that very much concerns the pressnt,
and it Hex with us to make It 4 reality
within the next few  yenrs Tha
longer we g"iil_\‘ the harder it will ha
for e to Ehigg, In gba tindertakine
French, BEnglish, fGermman, and Bel
gian capltul have extensively dom
nited heretofare in Southh American
rallroad holdingw We have our

chance now to alter the bolunes In our
| tavaor

Kinds of Ice

;_\'nml Clzon i the: direction: of Aya T]Il.’i;h’ Are. it Appears, no fewer n-,‘l;r.:fa- r.\.-l.m :t-:;'l‘ '};‘-r.r--]-_‘- 1'1.._-. \I\-..[,-r
cusha With the. completion of this than five distinet Rinds of Jows, I”;_-n-l.”::..I i:-rtllw- ll‘-[n_m[r] : ...Tll'[l-,‘o-. -
branch und foining the line up with | Firat there I8 the common dee;| oy oo g ;u‘rl-- .T.--nl- u;l. .uhl.";.u;:’nln--lr
| Huancayo, an importunt link In the | wihich 18 water frozen st ondinaey at- | g per oent, denser than Tee. [ On
“'“T”"‘l"' ""\"I"l\“""""“ rallway Wil | pontierie pressure.  This I8 called | turther inerensing the pressure Tee 11
I_'::d";:,l’mmf R 1:1; ” m‘”r" lee 1. 1t 0% from 10 to 135 per cent, |“hinges to Toe V' and then to Ine IV.
| continentil route doserihed from | less dense than wate iy ,I'“'I“ Mol s A JI‘I.“!".I"
| s QuivKIY et o click 18 heird T
Panami down to La Paz, let us trace I this Is pliced under o pressure of  Jower  the  tempoersture  the  more
lexinting rall connections on  tirough about 1,000 hilogrims the lee mielte | slowly I8 the chunge offected
HBolivia tn the northern frontler of | 1g witer, If the Proefsure g inereassd This discovery has o practical ap-
Argenting, and thence down to Buenos o ynout 4,400 kilograms the Hauid | plication,  When waler fretzes (i a
Ayres. To-day thero is a direct rin gwuter freeses agnin to another Kind | olused vessel immense pressiure (s de
| from La Paz to Tuplea, and from there o joe culled Tee Vo, whivh 18 wbout  velosd Mhe bursting of hollers and
|!nlIHI tn L Quinca, just over I|“'Ig. per cent. denser than water, water plpes I8 a famillar example of
|Ar‘('n!|l1|i bendary At that polm Increasing the predsurs to about  this 'he water oxgmndn in freesing
jone of the Avgentive vallways runs g a0 kilogsime W t lee IV, the to Tee 1L but i the pressure on the
LEgouth and eamt right on 1o Baenos | valumie prepaurs nd the dengity be-  joe  during  freeelug exceads  about
| Ayres | coming from & to Y por cent, greater 2000 Kkilograms:.  corresponding 1

Hecause of her landlocked position. | than witer. 40000 pounds per o sguare  ineh Lam
Boiivia has been wise enough to foster | If we freowe woier ot ar=ospherie | 111 wermeed A i mt d nee
the development of hier ra'lway sya- precasure, but with & tempernture of | cent denser than water nnd hoas lesq
tems, and she now has 500 miles '-"fll-—lm degrees C, ordinary ice (Ice 1) 18 volume, it sheinks vather thin  exs
well Im;maged and  well Equli‘lr“f'\ll changed into lce 111, which is on the | pands,
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